Mass propagation of ornamental gentian in liquid medium.
An efficient system for clonal mass propagation in liquid culture was established for the propagation of ornamental gentian. In a test of the requirements for three cytokinins [6-benzylaminopurine, N-(2-chloro-4-pyridyl)-N'-phenylurea and N-phenyl-N'-1,2,3-thiadiazol-5-yl urea (TDZ)] in combination with 1-naphthaleneacetic acid (NAA), we found that effective propagation of shoots occurred with 0.01 mg l-1 TDZ in a 300 ml conical flask that contained 100 ml of medium. The propagation of shoots was also affected by the concentrations of macronutrients (KNO3, NH4NO3 and CaCl2) and sucrose in Murashige and Skoog's (MS) medium, and it was influenced to some extent by the speed of agitation on an orbital shaker. The most efficient propagation of shoots was achieved in full-strength MS medium supplemented with 0.01 mg l-1 TDZ and 20 g l-1 sucrose with agitation at 150 rpm. The propagation of shoots was maximal after 6 weeks of culture (140 shoots from five nodal segments in one flask). Large-scale propagation in a 5-l fermenter was attempted using 3 l of MS medium that contained 0.01 mg l-1 TDZ and 20 g l-1 sucrose. More than 2,000 shoots were obtained in the fermenter in 5 weeks following the initial cultivation of five nodal segments for 6 weeks in one 300-ml flask. The shoots that had propagated in the fermenter were transferred directly to soil without prior rooting in vitro and were easily acclimatized within 1 month.